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DETAILED ACTION 
Claim Objections 

1 . Claims 3, 29, 33, 34, 40, 49-56 and 61 are objected to because of the following 
informalities: 

In claim 3: "said first encoding is carried out by a first coder with a rate less than 

1, " is apparently unnecessary, as claim 1 specifies the first encoding as a repetition 
coding. 

In claim 29: ", or substantially equal to," apparently should be deleted as 
unnecessary. 

In claim 33: "converts" apparently should be "convert". 

In claim 34: "are" apparently should be "is". 

In claim 40: "with a rate less than one" is apparently unnecessary. 

In claims 49-56: "A coder" apparently should be "A system". 

In claim 61 : "carried" apparently should be "carried out". 

Appropriate correction is required. 

2. Claims 10, 17, 18 and 23 are objected to under 37 CFR 1.75(c), as being of 
improper dependent form for failing to further limit the subject matter of a previous 
claim. Applicant is required to cancel the claims, or amend the claims to place the 
claims in proper dependent form, or rewrite the claims in independent form. 

In claim 10: "x encoding operations" apparently should be "more than one 
additional encoding operations", in view of claim 9, otherwise no further limit is provided. 



Application/Control Number: 09/922,852 Page 3 

Art Unit: 2133 

In claim 17: defining the first encoding as a "repetition code" apparently does not 
further limit claim 1. 

In claim 18: "said first encoding is via a concatenation of short block codes" 
apparently does not further limit claim 1 wherein the "first encoding" is apparently a 
repetition code. 

In claim 23: as the phrase "uses a matrix" apparently refers to a mathematical 
model of the permuting function of any interleaver, and as an interleaver presumably 
possesses a bit permuting function, no further limit to claim 19 is apparent. 

Claim Rejections - 35 USC §112 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 2, 14, 18, 24, 25, 34, 35, 38, 46 and 56-68 are rejected under 35 
U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

In claim 2: "said encoding" apparently should be "said second encoding", to 
provide an unambiguous antecedent basis. 

In claim 14: "decoding" apparently should be "coding". 

In claims 24 and 25: defining a device which performs no permutation as an 
"interleaver" is not consistent with accepted terminology in the coding art. 

In claim 34: "said coding" lacks an unambiguous antecedent basis. 
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In claims 38 and 53: "said middle coder is an interleaver and has a rate of one" 
apparently should be "said middle coder is coupled to a further interleaver and has a 
rate of one" because referring to an "interleaver" as a "coder" is considered to be 
confusing in the context provided. 

In claim 46: "further comprising a plurality of said middle coders" apparently 
should be "wherein said second coder comprises a plurality of middle coders". 

In claim 56: "said coder" lacks an unambiguous antecedent basis. 

In claim 58: "method" apparently should be "system". 

In claim 59: in line 6, "said data" lacks an unambiguous antecedent basis; 
referring to an "interleaver" as performing a "coding" step is considered to be confusing 
in the context provided; in lines 1 1-12, "linear structure which extends directly from input 
to output without recombinations or branches back" is vague in the context of claims 64 
and 65 and in view of the disclosure which indicates that the coding system is not 
"recursive" between coders (p. 5, lines 19-20), but may include "recursive" encoders. 

In claims 60 and 61: "said coding" lacks an unambiguous antecedent basis. 

Claim Rejections - 35 USC § 102 

5. Claims 1-5, 7-10, 13-25, 27-32, 34-41 , 43-50, 52-63, 65 and 66 are rejected 
under 35 U.S.C. 102(e) as being anticipated by U.S. Patent No. 6,044,1 16 to Wang 
(Wang). 

Wang discloses an encoding arrangement including a "first encoding" (BIT 
REPETITION) that "repeats", followed by an "interleaving" (SECOND ENCODER 
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INTERLEAVER), followed by a "second encoding" (SECOND ENCODER) that 
apparently has a rate =1 (Fig. 6), not considering tail bits or puncturing. 

Regarding claim 2, Wang's second constituent encoder (SECOND ENCODER) is 
apparently a "linear transformation" as it is apparently a convolutional recursive encoder 
(col. 2, line 4). 

Regarding claims 3 and 29, Wang's first constituent encoder (FIRST ENCODER) 
provides a "middle coder which carries out coding with a rate less than or equal to one", 
not considering puncturing. 

Regarding claim 4, Wang's first constituent encoder (FIRST ENCODER) is a 
"q,n coder", also considering tail bits. 

Regarding claim 5, as Wang's first constituent encoder (FIRST ENCODER) is 
apparently also a convolutional recursive encoder, it provides a form of "accumulator". 

Regarding claims 7, 27, 43, 52, 63 and 65, as g° and g 1 are apparently the 
connection polynomials for Wang's convolutional recursive encoders (FIRST 
ENCODER, SECOND ENCODER), the polynomial representation "111" as a 
denominator term apparently corresponds to a transfer function "1/(1 +D+D 2 )". 

Regarding claim 8, considering the combination of Wang's first and second 
constituent encoders as the "second encoding", "two accumulators" are apparently 
provided. 

Regarding claims 9 and 10, Wang's first constituent encoder (FIRST ENCODER) 
provides "at least one additional encoding operation" besides that of the second 
constituent encoder (SECOND ENCODER). 
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Regarding claim 13, Wang provides "a plurality of interleaving operations" 
(SYSTEMATIC INTERLEAVER, FIRST ENCODER INTERLEAVED SECOND 
ENCODER INTERLEAVER). 

Regarding claims 14 and 31 , including Wang's 1 :3 splitting junction as a "coder", 
Wang shows a total of four coders and three interleavers. 

Regarding claim 15, Wang further shows a puncturer (PUNCTURE PATTERN) 
for "puncturing bits, at specified intervals, to chance the effective rate of the inner 
coder". 

Regarding claims 16, 34, 35, 60 and 61, Wang's first and second constituent 
encoders (FIRST ENCODER, SECOND ENCODER) are "on separate branches of a 
tree structure", as they are a parallel concatenation. 

Regarding claims 18 and 45, Wang's multiple repetition coding can be viewed as 
a concatenation of "short block codes" that are single repetition codings. 

Regarding claim 28, considering the combination of Wang's first and second 
constituent encoders as the "second encoding", "an accumulator which accumulates 
twice" is apparently provided. 

Regarding claims 30 and 32, Wang's 1:3 splitting junction and second constituent 
code interleaver apparently constitute "a plurality of said middle coders" and the 
combination of a repetition encoder with a 1 :3 splitting junction apparently constitutes "a 
concatenation of a plurality of short block coders", as applicant apparently defines such. 

Regarding claim 39, k = n for Wang's interleaver (SECOND ENCODER 
INTERLEAVER). 
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Regarding claims 41 and 49, as Wang's second constituent encoder (SECOND 
ENCODER) is apparently a convolutional recursive encoder, it provides a form of 
"accumulator". 

Regarding claim 44, considering the combination of Wang's first and second 
constituent encoders as an "inner coding", "an accumulator which accumulates twice" is 
apparently provided, and as the rate of both encoders combined is V4, the combination 
is "substantially rate one" as applicant defines such (p. 5, line 17). 

Regarding claim 50, as Wang's second constituent encoder (SECOND 
ENCODER) is apparently a convolutional recursive encoder, it provides a form of 
"digital filter with a specified transfer function". 

Regarding claim 54, Wang's 1:3 splitting junction and second constituent code 
interleaver provide "at least one additional coder and at least one interleaver, said 
additional coder having a rate less than one and coding according to an (n.k) code", 
where n=3 and k=1. 

Regarding claims 56-58, Wang's constituent coders (FIRST ENCODER, 
SECOND ENCODER) are linear "accumulators" on separate "branches" and there is no 
"recursing back or recombining" between "branches" perse. 

Regarding claim 66, Wang's turbo decoder use "a posteriori) decoding 
techniques (Fig. 7). 

6. Claims 19, 20, 23, 24, 26, 29, 36-39, 41 , 42, 46, 48-51 , 53, 58-60, 62 and 64 are 
rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent No. 6,032,284 to 
Bliss (hereafter Bliss). 
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Bliss discloses encoding for a magnetic disk channel. Bliss shows (Fig. 3) an 
inner coder (B10) with a transfer function "1/(1 +D)". A middle coder comprises a trellis 
encoder (B6) with rate = 8/9 in one example (col. 14, line 3). An outer code (not shown) 
can comprise Reed-Solomon code that is block-interleaved to a depth of three (col. 22, 
lines 13-15). The rate of the Reed-Solomon code is presumably greater than 9/10. 

7. Claims 19, 23-25, 29-33, 48, 53 and 54 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent No. 5,392,299 to Rhines ef al (hereafter Rhines). 

Rhines discloses encoding for a media channel. Rhines shows (Fig. 3) an inner 
coder (160) in the form of a Miller-squared media channel coder with a rate 
approximately equal to one, as applicant defines such. An outer coder (12) is a Reed- 
Solomon encoder with a rate approximately equal to one, followed by an interleaver 
(16). Middle coding is provided by two reed-Solomon encoders (90, 150) with another 
interleaver (110) interposed between. 

Claim Rejections - 35 USC § 103 

8. Claims 67 and 68 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang in view of the publication to Wiberg et al, "Codes and Iterative Decoding on 
General Graphs". 

Wang does not discuss the operation of the turbo decoder specifically in terms 
easily identifiable as a "Tanner graph representation". Wiberg teaches turbo decoder 
operation in accordance with a Tanner graph representation, which was conventional in 
the turbo code art at the time the invention was made. It would have been obvious to a 
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person having ordinary skill in the art at the time the invention was made to implement 
Wang's turbo decoder "by using a Tanner graph representation". Such an 
implementation would have been obvious because turbo decoder operation in 
accordance with a Tanner graph representation was already conventional in the turbo 
code art and taught by Wiberg. 



10. Applicant's arguments filed 27 January 2004 have been fully considered but they 
are not persuasive. 

Addressing the Wang patent, applicant draws a contrast between the disclosed 
invention and a typical "turbo code" encoder, noting that the inner code of the typical 
"turbo code" encoder has a higher rate than applicant's inner code. The claims do not 
include a comparison to a "turbo encoder", the examiner has specifically identified an 
inner code meeting the claimed inner code rate, and thus applicant's comparison does 
not appear to be of particular relevance. 

Further addressing the Wang patent, applicant alleges Wang does not teach or 
suggest "a first encoder, interleaver, and second encoder, where the interleaver 
interleaves the bits from the first encoder and a (sic) second encoder has a rate 
approximately equal to one", however the presence of these elements in the disclosure 



Allowable Subject Matter 



9. 



Claim 6 is allowed. 



Response to Arguments 
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of Wang has been specifically identified in the rejection, and so applicant's allegation is 
apparently not well taken. 

Addressing Bliss patent, applicant observes "Bliss is not (sic) a turbo coder", and 
that the encoding disclosed by Bliss "does not meet the limitations of the special outer 
coder, interleaver and inner coder where the inner coder has an output connected to the 
channel, however the presence of these elements in the disclosure of Bliss has been 
specifically identified in the rejection, and so applicant's allegation is apparently not well 
taken. 

Addressing the Rhines patent, applicant apparently fails to appreciate that the 
rate-1/2 "Miller squared" media channel code suggested by Rhines is alone sufficient to 
support the error flagging performed in Rhines 1 media channel decoder 170, or that a 
rate-1/2 code is described by applicant's own disclosure as having a rate "close to one" 
(p. 5, line 17). 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen M. Baker whose telephone number is (703) 
305-9681. The examiner can normally be reached on Monday-Friday (1 1 :00 AM - 7:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Stephen M. Baker 
Primary Examiner 
Art Unit 2133 
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